Purpose: Despite high levels of depression among persons living with HIV (PLWHIV), little research has investigated the relationship of depression to work status and income in PLWHIV in sub-Saharan Africa, which was the focus of this analysis. Methods: Baseline data from a prospective longitudinal cohort of 798 HIV patients starting antiretroviral therapy in Kampala, Uganda were examined. In separate multivariate analyses, we examined whether depressive severity and symptom type [as measured by the Patient Health Questionnaire (PHQ-9)] and major depression [diagnosed with the Mini International Neuropsychiatric Interview (MINI)] were associated with work status and income, controlling for demographics, physical health functioning, work self-efficacy, social support and internalized HIV stigma. Results: 14% of the sample had Major Depression and 66% were currently working. Each measure of depression (PHQ-9 total score, somatic and cognitive subscales; Major Depression diagnosis) was associated with not working and lower average weekly income in bivariate analysis. However, none of the depression measures remained associated with work and income in multivariate analyses that controlled for other variables associated with these economic outcomes. Conclusions: These findings suggest that while depression is related to work and income, its influence may only be indirect through its relationship to other factors such as work self-efficacy and physical health functioning.
Introduction
In sub-Saharan Africa, where two-thirds of the world's HIV-infected population resides [1] , rates of depression range between 15% -30% when assessed using diagnostic interviews [2] [3] [4] , and 30% -50% when using selfreports [2, 3, [5] [6] [7] .In the context of HIV, the negative influence of depression has most often been examined with regard to non-adherence to HIV antiretroviral therapy (ART) [8, 9] , accelerated disease progression [10, 11] , and increased sexual risk behavior [12, 13] , but little research has investigated the role of depression in the economic well-being of persons living with HIV (PLWHIV). Understanding how depression may influence ability to work, earn income and provide for self and one's family has implications for policy and funding regarding integration of mental health services into HIV care programs that are largely void of such services in sub-Saharan Africa.
HIV disease may impact economic well-being through various mechanisms, perhaps the most direct of which is deterioration of physical health, which can impair work functioning and productivity, and even render some individuals unable to work [14] . However, the social and psychological components of living with HIV can also affect work and income generation, as stigma and discrimination can contribute to a hostile work environment or hamper business patronage, and depression can lead to a lack of motivation, interest or energy needed to seek work or function effectively on the job.
Drawing from Social Cognitive Theory [15] , and in the context of HIV, we posit that physical and mental health, which are often correlated, are key to a person's self-efficacy and expected outcomes regarding workrelated behavior and ability to earn income. When someone is physically healthy and functioning well, their mood is positive and optimistic, and they feel confident and motivated to act on their goals and needs, including the ability to find and perform work. Conversely, physiccal deterioration or depression can result in fatigue, physical impairment, and loss of motivation and selfconfidence to engage in healthy, constructive behaviors such as food and income generating activity.
While there is some evidence of the relationship between depression and lower productivity and unemployment among PLWHIV [16] , there is a paucity of data from resource constrained settings such as sub-Saharan Africa. In a qualitative study of depression among PLWHIV in Uganda, Okello found that depression was often conceptualized as a problem related to worrisome thoughts stemming from socioeconomic problems [17] . Depression was commonly expressed in physical manifestations such as headache, loss of appetite or fatigue, but after probing, respondents often described worrying about not being able to work, keeping their children in school, and providing for their family in general.
In our previous research with HIV clients in Uganda, we found depression to be strongly associated with work status. Only 34% of depressed participants were working compared to 64% of those not depressed, and depression remained an independent predictor of work status after controlling for demographics, physical health functioning and social support [18] . However, this earlier study did not explore whether different types of depressive symptoms (i.e., somatic vs. cognitive) have a differential impact on work status, or specifically explore the relationship between depression and income.
In this paper from our current study, we report findings from an examination of the relationship between depression and economic outcomes, including both work status and income level, among HIV clients who are about to start ART in Uganda. More specifically, we assessed whether these relationships varied by depression severity and type of depressive symptoms (somatic vs cognitive), and remained significant after controlling for other factors (such as physical health functioning) that may influence work activity.
Methods

Study Design
Participants were enrolled in a longitudinal prospective cohort study designed to examine the effects of depression and antidepressant treatment on multiple health outcomes of ART. Participants completed assessments at initiation of ART and 6 and 12 months after the start of ART; depression was assessed at each time point, and antidepressants were prescribed to those who were clinically depressed. However, the analysis for this paper is only conducted with data collected at the baseline interview, prior to the start of ART and antidepressant therapy, but after a variable amount of time engaged in HIV care.
Setting
The study enrolled clients starting ART at four HIV clinics operated by Mildmay Uganda, in urban Kampala and the rural towns of Mityana, Naggalama and Mukono (the latter two are within one hour drive of Kampala). All sites are located in the relatively stable eastern region of the country. This region offers increased economic advantages, relative to the rest of Uganda, because of its close proximity to Kampala with the most opportunities in the formal labor market, and to Lake Victoria with opportunities for employment in the fishing industry. These clinics generally serve clients in the lower socioeconomic strata and who work in the informal labor market (e.g., commercial or subsistence farming; selling goods or employed in microenterprises).
Sample
Clients 18 years or older who had just been prescribed ART by their primary care provider, and agreed to start treatment, were eligible for enrollment. At each study clinic, the primary eligibility criteria for initiation of ART were a CD4 cell count < 250 cells/mm 3 or a diagnosis of WHO HIV disease stage III or IV (AIDS diagnosis). Between September 2010 and February 2011, clients were enrolled consecutively at the visit during which their eligibility for ART was determined. All participants were required to provide written informed consent. The study protocol was approved by IRBs at RAND and Makerere University, as well as the Uganda National Council of Science and Technology.
Measures
All measures were interviewer-administered in Luganda, the most common language in this region of Uganda. The entire questionnaire was translated into Luganda using standard translation and back-translation methodology. Masters level psychologists were trained to administer the study assessments. Medical officers, with psychiatric-specific training, performed the psychiatric evaluations.
Current work status was assessed with the question, "During the last 7 days did you do any work for pay in cash or in kind, or in your own business activity or your own agricultural or livestock activity?" Those who said "No" were then asked if they had worked in their family's business or farm in the last 7 days. An affirmative response to either of these two questions was classified as currently working. If the respondent did not work in the past 7 days, they were asked if they had worked in the past 6 months. Participants who had worked in the past 6 months (including those who worked in the past 7 days) were asked to describe the nature of the work. Ccutions were elicited and classified into one of three cateries: formal salaried employment in a skilled profession; running a microenterprise (e.g., selling merchandise) or working in the service industry (e.g., waitress); and farming or fishing.
Income was assessed among those who reported working in the past 6 months (including those working in the past 7 days). Participants were asked to report the amount of their last payment, and the period of time this payment corresponded to (i.e., day, week, or month). Average weekly income was calculated by multiplying reported daily payment by five (assuming 5 work days per week), or dividing monthly payment by four.
To assess the perceived impact of HIV on work and income, participants were asked if their income was better, worse or similar since their HIV diagnosis, and whether they had to stop or cut down on the work they used to do since the diagnosis. Participants were also asked how often their health had affected their ability to work over the past month, with response options being "never", "rarely", "sometimes", "most of the time" and "not able to work".
Depression. The 9-item Patient Health Questionnaire (PHQ-9) was used to measure the presence of depressive symptoms over the past 2 weeks. Each of the 9 items corresponds to the symptoms used to diagnose depresssion according to DSM-IV (Diagnostic and Statistics Manual of Mental Disorders, 4th Edition) criteria [19] ; responses to each item range from 0 "not at all" to 3 "nearly every day". Items were summed with a possible range of 0 -27, and scores > 9 correspond highly to major depression as determined by a diagnostic clinical interview [20] . The items were divided into somatic (4 items: fatigue, difficulty sleeping, poor appetite/overeating, psychomotor retardation) and cognitive symptoms (5 items: depressed mood, loss of interest, feeling bad about oneself, trouble concentrating, suicidal thoughts) of depression to create somatic and cognitive subscales, with each subscale being the sum of the included items. The PHQ-9 has been used successfully with HIV-infected individuals in other studies within sub-Saharan Africa [21] .
Participants who scored > 9 on the PHQ-9, or who the interviewer (trained psychologists) thought might be depressed despite having a score < 10 (based on clinical impression), were referred to the medical officer for a psychiatric evaluation that included administration of the depression module of the Mini International Neuropsychiatric Interview (MINI) [22] .
Physical health. CD4 count and WHO HIV disease stage (stages I to IV, with III and IV representing an AIDS diagnosis) were abstracted from the client's medical chart. The Medical Outcomes Study HIV Health Survey (MOS-HIV), a scale that has been validated in Uganda [23] , was used to assess physical health functioning. For this analysis, we have included the physical functioning subscale of the MOS-HIV, which consists of 6 items that ask the respondent to indicate whether their current health limits their ability to engage in activities of daily life ranging from eating, dressing and bathing to more vigorous activities such as running or lifting heavy objects; the response options include 1 "yes, limited a lot", 2 "yes, limited a little" and 3 "no". Items were summed and the scale score was transformed to a standardized score of 0 -100 with higher scores representing better physical functioning.
Work self-efficacy was assessed by asking respondents to rate their level of confidence in being able to "find work to provide enough food or money for yourself (and your family)?" using a scale of 0 -10 with 10 indicating high confidence.
Internalized HIV stigma was assessed with an 8-item scale developed by Kalichman et al. [24] . Examples of items include "Being HIV positive makes me feel damaged" and "I am ashamed that I am HIV positive"; response options range from 1 "disagree strongly" to 5 "agree strongly", and a mean item score is calculated. Higher scores represent greater stigma.
Social support was assessed using a single item adapted from the ACTG assessment battery [25] , "I can count on my family and friends to give me the support I need", and a 4-point rating scale from 1 "strongly disagree" to 4 "strongly agree"; higher scores represent greater support.
Demographic and background characteristics included age, gender, education level (classified as primary school or less vs at least some secondary education), relationship status (binary indicator of whether the participant was married or in a committed relationship versus single, divorced or widowed), and urban (those attending the Kampala clinic) versus rural (attending one of the other three clinics) location.
Data Analysis
Bivariate statistics (independent 2-tailed t-tests, Chi Square tests) were used to examine correlates of current work status (binary variable) and average weekly income. In the multivariate analysis, we included correlates of work status and income in separate logistic and linear regression analyses, respectively. A logarithmic transformation of the income variable was used as the dependent variable in the regression model because a scatterplot of income and PHQ-9 total score indicated heteroscedasticity. To assess the relationship between depression and each of these two economic outcomes, separate models were run with the binary indicator of Major Depression (measured by the MINI), the PHQ-9 total score, and a third model with both the somatic and cognitive subscales included. In addition to the depression variables, we included demographics (age, gender, education), indicator of urban or rural clinic, physical health functioning, internalized HIV stigma, social support, and work-related self-efficacy in all regression models. Also, type of job was included in the model predicting income.
Results
Sample Characteristics
The enrolled sample included 798 clients, 343(43%) attending the clinic in Kampala, 118 in Naggalama, 100 in Mukono, and 237 in Mityana. The characteristics of the total sample are presented in Table 1 . Two-thirds of the sample is female, roughly a third was married or in a committed relationship, and only a small minority had completed at least some secondary schooling. Although all participants were starting ART, only 19% had WHO disease stage III or IV (AIDS diagnosis), but 93% had a CD4 count < 250 cells/mm 3 . Work status. Average time since HIV diagnosis was 24.3 months (median = 14.1 months), and 76% were diagnosed more than 6 months prior to study enrollment. When asked about the impact of HIV on their work, 18% reported ever having lost a job because of HIV, 38% had to cut down on their work or perform less physically demanding work, and 18% had to stop working at least temporarily. Over half (54%) of the sample stated that their health affected their ability to work some or most of the past month, and another 18% reported being unable to work at all in the past month because of their health. When asked about current work status, 66% reported working over the past 7 days, and an additional 7% had worked in the past 6 months but not over the past 7 days. Among those who had worked in the past 6 months (including those who had worked in the past 7 days), roughly equal proportions had jobs in the formal labor market (e.g., skilled laborer such as painter, mechanic) and earned salaries (34%), sold things as part of a microenterprise or were part of the service industry (e.g., waitress, worked at retail shop) (32%), or worked in farming or fishing (34%).
Income. Most (57%) believed that their income level had declined since their HIV diagnosis, whereas 34% indicated that their current income was similar to what is was prior to the diagnosis, and 9% said their income had increased. Average weekly income at baseline for those who had worked in the past 6 months was 45,513 Uganda Shillings (SD = 67,914; median = 25,000), or about $20 USD.
Depression. The sample average on the PHQ-9 was 4.0 (SD = 4.5; range: 0 -23), with 13% scoring at least 10. When examining individual items of the PHQ-9 that respondents reported experiencing at least 'more than half the days' over the past two weeks, depressed mood and loss of interest-the two hallmark symptoms of depression-were present in 13% and 14% of the sample, respectively. The other most frequent symptoms were somatic, including trouble sleeping (18%), fatigue (19%) and poor appetite (20%). Of the 187 participants who were referred for administration of the MINI, 59% met criteria for Major Depression; with the rest of the sample classified as not depressed, 14% of the total sample had Major Depression. Depression, as measured by the PHQ-9 total score, was negatively correlated with physical health functioning (r = -0.43; p = 0.000), work self-efficacy (r = -0.31; p = 0.000), and social support (r = -0.17; p = 0.000), and positively correlated with internalized HIV stigma (r = 0.40; p = 0.000).
Relationship between Depression and Work Status
In bivariate analyses, those who were currently working (worked in the past 7 days) had a significantly lower level of depression as measured by the PHQ-9 total score, lower cognitive and somatic depressive symptomatology, and were less likely to have Major Depression (see Table  2 ). Better physical health functioning, lower internalized HIV stigma, greater work self-efficacy, and lower general social support were all significantly associated with currently working as well. Multivariate logistic regression analyses were then performed to further examine the relationship between depression and current work status. In the analysis with the binary indicator of Major Depression (as measured by the MINI) in the model, variables independently associated with a greater likelihood of working included older age, rural location, better physical health functioning, higher work self-efficacy, and lower social support; male gender was marginally associated (p = 0.07) with working (see Table 3 ). Analyses with the PHQ-9 total score, and the somatic and cognitive PHQ-9 subscales, as the depression measures in the model resulted in equivalent findings with the same variables being associated with work status (data not shown). The depression measure(s) was not significantly associated with work status in any of the models, after controlling for the covariates in the model.
Relationship between Depression and Income
In bivariate analyses, average weekly income was negatively correlated with each of the PHQ-9 depression variables (total score and somatic and cognitive subscales) (see Table 4 ), and income was significantly lower in those with Major Depression (mean = 31,591 Shillings) compared to those not depressed (mean = 47,233; p = 0.004). Physical health functioning and work self-efficacy were significant positive correlates of income, while greater general social support was marginally associated with higher income. Multivariate linear regression analyses were performed to assess the relationship between depression and income; the same covariates were in the models plus the addition of the three-level categorization of job type (with skilled professional job type as the referent group). In the analysis with the binary indicator of Major Depression as the depression variable in the model, variables independently associated with a greater income were having any secondary education, male gender, urban location, greater social support, higher work self-efficacy and marginally significant (p = 0.07) greater physical health functioning; working as a farmer or fisherman was associated with lower income (see Table 3 ). Analyses with the PHQ-9 total score, and the somatic and cognitive PHQ-9 subscales, in the models resulted in the same variables being significantly associated with income, except that work self-efficacy was marginally significant (p = 0.07) and physical health functioning was not significantly associated in these models (data not shown). As with work status, the depression measure(s) was not associated with income in any of the models.
Discussion
In this sample of HIV clients starting ART in Kampala, two-thirds were currently working and earning roughly $20 USD per week on average, which is similar to the national average for Uganda [26] . All of the study's measures of depression were significantly associated with work status and income in bivariate analysis: cognitive and somatic depressive symptoms were negatively correlated with these outcomes, and higher levels of depression and major depressive disorder were associated with unemployment and earning less income.
The relationship between depression and impaired work activity can be explained by depressive features such as lack of motivation, poor concentration and fatigue. These findings are consistent with research by Kinyanda and colleagues, who found that depression was strongly associated with lower socioeconomic status and unemployment in a general population of Ugandans [27] , as well as Kaharuza et al. [28] who found higher levels of depression to be associated with lower income among PLWHIV in Uganda. Furthermore, with it being difficult to distinguish between somatic depressive symptoms (e.g., poor appetite, fatigue) and physical symptoms of HIV disease, the fact that both cognitive and somatic symptoms were associated with work status and income supports the validity of the relationship between depression and these economic outcomes.
However, multivariate analysis revealed that none of the depression variables were independently associated with work status or income after controlling for demographics and other predictors of economic outcomes. This suggests that while depression may have an influence on work status and income, its primary influence may be indirect through its relationship with other key variables such as physical health functioning and work self-efficacy. For example, as someone's physical functioning becomes more disabled or their self-confidence in being able to work and provide for their family is diminished, they may be more likely to experience depression and to lose work and earn less income. Also, depressive symptoms such as loss of interest or motivation, and fatigue, may contribute to lower work self-efficacy and challenge a person's ability to work. However, when physical health functioning and self-efficacy are controlled for and held constant, depression no longer plays a significant role.
The finding that depression is not an independent correlate of work status when controlling for other factors is contrary to the findings of our previous study of HIV clients in Uganda [18] . Rates of depression and engagement in work activity were similar in the prior study, but what differed was that all patients had just entered HIV care as opposed to the current study where most participants had been in care for at least several months. It's not clear what could explain the difference in this finding, but it's possible that the lower levels of physical healthy functioning and self-confidence related to work that are evident prior to the start of care may influence the variability of these variables in ways that diminish the ability to detect a relationship between depression and work status when these variables are controlled for. More research is needed to replicate these findings and to bring clarity to these relationships.
Our finding that work-related self-efficacy was a significant predictor of both work status and income level is consistent with Social Cognitive Theory [15] , which highlights self-efficacy as a primary cognition through which mental and physical health may influence these economic outcomes. The cross-sectional data in this analysis limits our ability to thoroughly evaluate selfefficacy as a mediator of the effects of physical and mental health; however, we will be able to conduct mediational analysis when the longitudinal data becomes available.
Several demographic characteristics were associated with work and income. Although younger clients are expected to have superior physical health and strength for performing physical labor, our results showed that older clients were more likely to be working, perhaps as a result of their greater work experience and employment-related skills. Men had higher levels of employment and income, which may indicate that men have more work options, including opportunities for higher paying jobs, because of the gender roles and disparities present in African culture [29] . The association between higher education level and higher income is probably a reflection of the greater chances and qualifications for a higher paying job provided by a better education, even among those largely engaged in the informal labor market. Lastly, urban location was associated with a lower likelihood of working, but higher income among those working. While this may seem contradictory, those in rural settings have greater access to jobs in farming and fishing, while urban dwellers may have greater access to the formal labor market with higher paying jobs.
Mixed findings were found with regard to social support, which was negatively correlated with work status, but positively associated with income. Lower social support was associated with a greater likelihood of working, perhaps because those who are working are more selfsufficient and thus in less need of social support. Meanwhile, greater social support may be associated with higher income through increased patronage (among those who sell things or have a small business).
There are a number of limitations to the study. The findings cannot be considered representative of all PLWHIV in Uganda or sub-Saharan Africa; all participants were engaged in HIV care, and attending a program that requires its clients to have a treatment supporter (like most HIV clinics in sub-Saharan Africa) before being prescribed antiretroviral therapy, which suggests having some level of social support that may influence both work status and income. Also, with cross-sectional data, we cannot make causal statements. However, an advantage of the baseline data is that it allows us to explore the influence of depression prior to the influx of ART and associated improvements in physical health and mental outlook. The longitudinal data collected after the participants have received ART for one year will allow us to assess the impact of treatment and improved health on economic outcomes, and allow us to explore temporal and causal pathways, including the use of mediational analysis to better examine the effects of depression.
In conclusion, our study data reveal an association between depression and work status and income, but indicate that such influences are not independent direct effects in the presence of other factors that also influence work status and income. Rather, depression may indirectly affect economic well-being through its relationship to other key factors such as physical health functioning and work self-efficacy. Further research with longitudnal prospective data is needed to examine the possible meditational role of depression and mental health on the impact of ART and HIV care on economic well-being. Regardless of whether depression has direct or indirect effects on work, income and other aspects of economic well-being, our findings contribute to the growing body of evidence that reveals the role of depression in impeding key public health outcomes among PLWHIV and thus the need for integration of mental health services into HIV care in sub-Saharan Africa.
Acknowledgements
Funding for this research is from a grant from the National Institute of Mental Health (Grant No. 1R01MH-083568; PI: G. Wagner).
